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La presente invention a pour objet un systeme d'immobilisation 
d'au moins deux vertebres Tune par rapport a I'autre. 

De fagon plus precise, la presente invention concerne un 
systeme mecanique qui peut etre utilise par un chirurgien pour etre monte 
5 sur deux ou plus de deux vertebres de la colonne vertebrate afin 
d'immobiliser relativement ces deux vertebres. 

~Dlf tels systerr^JToniTen soi connus. lis sont constitues par 
deux vis pediculaires qui sont vissees dans le pedicule des deux vertebres 
a immobiliser par une piece allongee, le plus souvent appelee plaque dont 
10 les extremites sont fixees sur les tetes des deux vis par des organes 
mecaniques de solidarisation de telle maniere qu'ainsi, la distance entre 
les tetes des vis et done la distance entre les deux vertebres reste fixe. 

Le plus souvent, les tetes de vis sont spheriques pour former 
avec I'organe de solidarisation correspondant un systeme rotulant qui 
15 permet le montage de la plaque quelle que soit la direction relative des 
deux vis sans introduce de contrainte sur les vis, et done sur les vertebres 
dans lesquelles celles-ci sont fixees. 

On comprend qu'une des qualites que doit presenter un tel 
systeme est que la solidarisation de la plaque et des vis soit suffisamment 
20 efficace pour qu'elle puisse absorber les efforts resultants des 
mouvements du patient qui porte le systeme d'immobilisation. D'autre 
part, il est bien sur souhaitable que la mise en place de ce systeme soit 
aussi aisee que possible pour le chirurgien et que cette mise en place 
demande un temps d'intervention aussi reduit que possible. 
25 Un objet de la presente invention est de fournir un systeme 

d'immobilisation d'au moins deux vertebres du type mentionne ci-dessus 
qui remplisse mieux les deux conditions enoncees ci-dessus. 

Pour atteindre ce but, selon invention, le dispositif 
d'immobilisation d'au moins deux vertebres comprenant au moins deux 
30 vis, une piece allongee de liaison et au moins deux organes de 
solidarisation se caracterise en ce que chaque vis comprend un corps de 
vissage et une tete ayant la forme d'une partie de sphere constitute par 
une premiere portion de surface spherique disposee entre le corps de la 
vis et un plan diametral orthogonal a I'axe du corps de la vis et une 
35 deuxieme portion de surface spherique ; et 

chaque organe de solidarisation comprend au moins : 
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. une piece de serrage ; et 

. une piece de solidarisation ayant la forme d'une bague 
ayant une paroi laterale entourant un passage axial, ladite paroi 
comportant une premiere ouverture apte a recevoir ladite piece de serrage 
5 et a cooperer avec elle et une deuxieme ouverture comportant une 
premiere et une deuxieme partie, lesdites deux parties communiquant 
efitre'eiies et~eta"nt a'n^iairemenTdecaleespar rapport a I 'axe (Y/YO de la 
piece de solidarisation, ladite premiere partie presentant un axe diametral 
(Z, ZO sensiblement confondu avec celui de ladite premiere couverture et 

10 un rebord formant une portee pour ladite premiere portion de surface 
spherique de la tete de vis, ladite deuxieme partie de la deuxieme 
ouverture permettant le libre passage de la tete de la vis, ledit passage 
axial etant apte a recevoir au moins une extremite de ladite piece de 
liaison et ladite tete de vis, par quoi, la tete de la vis peut etre librement 

15 introduce dans le passage axial de la piece de solidarisation, par ladite 
deuxieme partie de la deuxieme ouverture, par rotation de ladite piece de 
solidarisation, la portee de la premiere partie de la deuxieme ouverture est 
amenee en regard de la premiere portion de surface spherique de la tete 
de vis, et, par activation de la piece de serrage, I'extremite de la piece de 

20 liaison et la tete de la vis sont immobilisees en rotation et en translation 
par rapport a ladite piece de solidarisation. 

On comprend que, d'une part, le systeme de solidarisation de la 
tete de la vis pediculaire et de la piece de liaison allongee est reellement 
efficace. En effet, la tete de la vis pediculaire est plaquee avec une force 

25 convenable sur la portee qui entoure la premiere partie de la deuxieme 
ouverture sous I'effet de I'organe de serrage, I'axe de I'organe de serrage 
et I'axe de I'ouverture comportant la portee etant sensiblement confondus. 

On comprend egalement que la mise en place de ce systeme 
demobilisation est relativement aise puisque, apres le vissage des vis 

30 pediculaires dans les pedicules des deux vertebres a immobiliser, chaque 
organe de liaison peut etre aisement engage sur la tete de la vis, grace a 
la deuxieme partie de la deuxieme ouverture et que le verrouillage de la 
tete de la vis, dans I'organe de solidarisation, est egalement aise puisqu'il 
suffit de faire pivoter I'organe de solidarisation et d'activer I'organe de 

35 serrage. 
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Selon un mode prefere de mise en oeuvre, chaque organe de 
solidarisation comprend, en outre, une piece intermediate insurable dans 
le passage axial de la piece de solidarisation, ladite piece intermediaire 
presentant une premiere face apte a etre mise en regard de la face 
5 interne de la paroi de la piece de solidarisation, ladite piece intermediaire 
presentant un evidement, debouchant dans ladite premiere face, formant 
une-pGrtee- puDr^u^moins une~p portion de 

surface spherique de la tete de vis, et une deuxieme face d'appui apte a 
cooperer avec I'extremite de la piece de liaison, par quoi, lorsque ladite 
10 piece intermediaire est inseree dans le passage axial de la piece de liaison, 
la force de serrage developpee par I'organe de serrage est transmise a 
ladite piece intermediaire par Hntermediaire de I'extremite de la piece de 
liaison. 

On comprend que dans ce mode de realisation preferentiel, le 

15 serrage de la tete de la vis sur la portee d'appui est realise par I'organe de 
serrage via la piece intermediaire. La presence de cette piece 
intermediaire permet d'ameliorer la qualite du contact entre cette piece 
intermediaire qui regoit la force de serrage developpee par I'organe de 
serrage et la tete spherique de la vis pediculaire. Selon un mode prefere 

20 de realisation de cette variante, la piece intermediaire peut etre pre- 
montee dans le passage axial de la piece de solidarisation avant son 
utilisation. La presence de cette piece ne rend done pas plus complexe 
I'utilisation du systeme d'immobilisation relative des vertebres. 

D'autres caracteristiques et avantages de I'invention 

25 apparaitront mieux a la lecture de la description qui suit de plusieurs 
modes de realisation de I'invention donnes a titre d'exemple non limitatif. 
La description se refere aux figures annexees sur lesquelles : 

la figure 1 est une vue en perspective montrant I'implantation 
du systeme d'immobilisation sur les vertebres ; 

30 la figure 2 est une vue eclatee montrant les differents 

composants du systeme d'immobilisation ; 

la figure 3 est une vue en perspective de la piece de 
solidarisation ; 

la figure 4A est une vue de dessus de la piece de solidarisation ; 
35 la figure 4B est une vue en coupe selon la ligne B-B de la 

figure 4A ; 
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la figure 4C est une vue en coupe selon la ligne C-C de la 

figure 4B ; 

la figure 5 est une vue en coupe verticale montrant la 
solidarisation d'une vis et de la piece de liaison, selon un premier mode de 
5 mise en oeuvre de I'invention ; 

la figure 6 est une vue en perspective de la piece intermed iat e 
seion une "premiere variante! jeTealisation ; 

la figure 7A est une vue de dessus de la piece intermediate de 
la figure 6 ; 

10 la figure 7B est une vue en coupe selon la ligne B-B de la 

figure 7A ; 

la figure 7C est une vue en coupe selon la ligne C-C de la 
figure 7A ; 

la figure 8A est une vue en coupe longitudinale de la piece de 
15 liaison selon une premiere variante de realisation ; 

la figure 8B est une vue de dessous de la piece de liaison de la 

figure 8A ; 

la figure 8C est une vue en coupe selon la ligne C-C de la 
figure 8A ; 

20 les figures 9A, 9B et 9C illustrent le mode de solidarisation d'une 

vis avec la piece de liaison, selon ie mode perfectionne de mise en oeuvre 
de I'invention ; 

la figure 10 est une vue en perspective d'une deuxieme variante 
de realisation du systeme de solidarisation ; 
25 la figure 11A est une vue en perspective d'une variante de 

realisation de la piece intermediate ; 

la figure 11B est une vue de dessus de la piece intermediate de 
la figure 11A ; 

la figure 11C est une vue en coupe selon la ligne C-C de la 
30 figure 11B ; 

la figure 11D est une vue en coupe selon la ligne D-D de la 
figure 11B ; et 

la figure 12 est une vue en elevation de la variante de 
realisation montree sur la figure 10. 
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En se referant tout d'abord a la figure 1, on va decrire 
I'ensemble du dispositif demobilisation d'au moins deux vertebres mis en 
place. 

Sur cette figure, on a represents une premiere vertebre VI 
5 avec son pedicule PI ainsi qu'une deuxieme vertebre adjacente V2 avec 
son pedicule P2. Le dispositif demobilisation portant la referen ce 
generaie-IQ-est~constitDe^ pr^iereTv^^ 12 vissee dans 

le pedicule PI, une deuxieme vis pediculaire 14 vissee dans le pedicule P2, 
un premier organe de liaison 16 associe a la vis pediculaire 12 et un 

10 deuxieme organe de solidarisation 18 associe a la vis pediculaire 14. Enfin, 
le dispositif demobilisation 10 comporte une piece allongee de liaison 20 
qui est le plus souvent appelee plaque. Comme le montre cette figure, la 
piece de liaison 20 est rendue solidaire par chacune de ses extremites 
20a, 20b des vis pediculaires 12 et 14 correspondante par un organe de 

15 solidarisation 18, 20. On comprend qu'ainsi, apres la mise en place des vis 
12 et 14, le chirurgien, en reglant la distance entre les organes de 
solidarisation 16 et 18, peut fixer un ecartement entre les vertebres VI et 
V2 a I'aide de la piece de liaison 20. 

En se referant maintenant a la figure 2, on va decrire plus en 

20 detail les differents elements constitutifs du dispositif d'immobilisation. Sur 
cette figure, on retrouve la vis pediculaire 12 qui comporte un corps de 
vissage 12a et une tete 12b. La vis presente un axe longitudinal X, X' et, 
de preference, le corps de vissage 12a est raccorde a la tete 12b par une 
collerette 22. La tete de vis 12b a la forme d'une partie de surface 

25 spherique qui peut etre divisee par un plan P diametral et perpendiculaire 
a I'axe X, X' en une premiere portion de surface spherique 24 disposee 
entre le plan P et le corps de vissage 12a et une deuxieme portion de 
surface spherique 26. La deuxieme portion de surface spherique 26 est 
limitee par un trou borgne hexagonal ou autre 28 servant a la mise en 

30 place de I'outil de vissage. Si I'on considere maintenant I'organe de 
solidarisation 16, il est constitue essentiellement par une piece de 
solidarisation 28, par un organe de serrage 30 et, de preference, mais non 
necessairement, par une piece intermediaire 32. 

La piece de solidarisation 28 a la forme generate d'une bague 

35 constitute par une paroi 34 dont la face interne 34a est sensiblement 
cylindrique de revolution autour d'un axe Y, Y\ Cette paroi 34 de la piece 



1er depot 



6 



28 presente un passage axial 36 limite par la face interne 34a et deux 
ouvertures respectivement referencees 38 et 40 percees dans la paroi 34. 

La premiere ouverture 38 presente une paroi 38a qui est fiietee 
ou qui constitue une partie d'un systeme a baTonnette. L'ouverture 38 est 
5 destinee a recevoir I'organe de serrage 30. Cet organe de serrage 
comporte une partie fiietee ou constituant un systeme a b aTonnette 30a et 
une j tete"40^manie71jaT exen^leT^'uiv^TT borgne 42 pour ('engagement 
d'un outil de vissage ou de serrage. Sur la figure 2, on a egalement 
represents la piece allongee de liaison 20 qui presente une premiere face 

10 44 sensiblement plane destinee a cooperer avec la partie active 30a de 
I'organe de serrage 30. La piece 20, ou au moins ses extremites 20a et 
20b, sont definies pour pouvoir etre engagees dans le passage axial 36 
des pieces de solidarisation 28. 

En se referant maintenant aux figures 3 et 4A a 4C, on va 

15 decrire plus en detail la piece de solidarisation 28. Sur la figure 3, on 
retrouve la paroi 34 de cette piece avec son passage axial cylindrique 36, 
son ouverture superieure 38 destinee a recevoir I'organe de serrage 30 et 
sa deuxieme ouverture ou ouverture inferieure 40. Sur cette figure 3, on 
voit que la deuxieme ouverture 40 est constitute, en fait, par deux parties 

20 respectivement referencees 46 et 48 qui communiquent I'une avec I'autre 
et qui sont angulairement decalees autour de I'axe Y, Y' de la piece de 
solidarisation. 

Comme le montrent mieux les figures 4A et 4B, la premiere 
partie 46 de la deuxieme ouverture 40 a la forme d'une portion de cercle 

25 (sensiblement un demi-cercle) d'axe Z-Z' confondue avec I'axe de la 
premiere ouverture 38. Cette ouverture 46 presente un diametre D 
inferieur au diametre D' de la tete 26 de la vis 12. Le rebord de I'ouverture 
de la partie 46 de I'ouverture 40 constitue une portee 50, par exemple, en 
forme de portion de surface spherique. La deuxieme partie d'ouverture 48 

30 a la forme d'une portion de cercle de diametre Dl et d'axe T, T angule 
d'un angle a par rapport a I'axe Z-Z'. L'angle a peut etre egal a 40 degres. 
Le diametre Dl de la deuxieme partie 48 de I'ouverture 40 est superieur 
au diametre D' de la tete 26 de la vis 12. Le contour de la deuxieme 
ouverture 40 consiste bien sur dans I'intersection des portions de cercles 

35 correspondant aux parties 46 et 48. On comprend des a present que la 
tete 26 de la vis 12 peut etre engagee librement dans le passage axial 36 
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de la piece de solidarisation 28 a travers la deuxieme partie 48 de 
I'ouverture 40 lorsque I'axe X, X' de la vis coincide avec I'axe T, V de la 
portion d'ouverture 48. En revanche, si Ton amene I'axe X-X' de la vis 12 
en coincidence avec I'axe Z-Z' de la piece de solidarisation 28, apres avoir 
5 introduit sa tete dans le passage axial 36, la premiere portion de surface 
spherique 24 de cette tete vient a u contact de la porte^ pherlque 5(3, ce 
qui "emprisonne" la tete de la vis dans le passage axial 36. 

Sur la figure 5 on a represents le montage du dispositif 
d'immobilisation selon le premier mode de realisation, c'est-a-dire celui 

10 dans lequel I'organe de fixation ne comporte pas la piece intermediate 32. 
Sur cette figure, on a represents la vis 12 engagee dans la premiere partie 
46 de la deuxieme ouverture 40 de la piece de solidarisation 28. La 
premiere portion de surface spherique 24 de la tete 12b de la vis est done 
en appui sur la portee 50 de cette partie de I'ouverture. Dans ce mode de 

15 realisation, la deuxieme face 52 de I'extremite 20b de la piece de 
liaison 20 comporte un evidement longitudinal 54 qui definit deux portees 
inclinees longitudinales 56 et 58. Lorsque I'extremite 20b de la piece de 
liaison 20 est engagee dans le passage axial 36 de la piece de 
solidarisation 28, les portees inclinees 56 et 58 de la piece 20 sont en 

20 regard de la deuxieme portion de surface spherique 26 de la tete 12b de 
la vis. Lorsque Ton visse I'organe de serrage 30 dans son ouverture 
taraudee 38, la face active 30a est appliquee contre la face plane 44 de la 
piece 20 et I'effort de serrage est transmis par la piece 20 a la tete 12b de 
la vis qui est immobilisee en rotation par la cooperation des portees 50, 56 

25 et 58. Simultanement, par ce serrage, la piece 20 est immobilisee en 
translation par rapport a la piece de solidarisation 28. 

Selon un mode perfectionne de realisation du dispositif 
d'immobilisation, chaque organe de solidarisation 16, 18 comporte en 
outre une piece intermediate 32 qui peut etre inseree dans le passage 

30 axial 36 de la piece de liaison 28. 

En se referant maintenant aux figures 6 et 7 A a 7C on va 
decrire un premier mode prefere de realisation de la piece intermediate 
32. Celle-ci presente une premiere face 60 ayant la forme d'une portion de 
surface cylindrique dont le rayon est sensiblement egal a celui du passage 

35 axial 36 de la piece de solidarisation 28. Dans cette premiere face 60 est 
realise un evidement 62 qui sera decrit plus en detail ulterieurement. La 
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deuxieme face 66 de la piece 32 est sensiblement plane. De preference, a 
chacune de ses extremites, la piece 32 est munie d'une nervure 68, 70. 
Les nervures sont separees par une longueur axiale L au moins egale a la 
longueur axiale de la piece 28. 
5 Comme le montre mieux la figure 7B, I'evidement 62 menage 

dans la piece 32 comporte une partie active debouchant dans la face 60 
qu"rconstTtu~e~urie porte"e"tronro^ spherique. be 

preference, pour des raisons d'usinage, la partie utile de I'evidement 62 
est prolongee par une portion circulaire 72. De preference egalement, la 

10 piece 32 comporte une rainure longitudinale 74 disposee selon le plan 
median longitudinal de la piece afm de permettre sa deformation 
elastique, ainsi qu'on I'expliquera ulterieurement. 

La fonction de la piece intermediate 32 est d'etre inseree dans 
le passage axial 36 de la piece de liaison 28 entre la tete 12b de la vis 12 

15 et I'extremite 20a de la piece de liaison 20. Plus precisement, la fonction 
de cette piece est de transmettre la force de serrage exercee par I'organe 
de serrage 30 sur la face superieure 44 de la piece de liaison 20 a la 
deuxieme portion spherique 26 de la tete de la vis 12b par cooperation de 
la portee tronconique 64 de I'evidement 62 de la piece 32 avec la 

20 deuxieme portion de surface spherique de la tete 12b de la vis. 

En se referant aux figures 8A, 8B et 8C, on va decrire la forme 
particuliere de la piece de liaison 20 dans le cas du mode perfectionne de 
realisation, la piece 20 presente toujours une face superieure plane 44 et 
sa deuxieme face 80 est egalement plane et comporte un evidement axial 

25 82 de telle maniere que cette face 80 definisse deux portees planes 
longitudinales 84 et 86. Comme on I'expliquera ulterieurement, ces 
portees 84 et 86 viennent en appui sur la face superieure plane 66 de la 
piece intermediaire 32. 

En se referant maintenant aux figures 9A, 9B, 9C, on va decrire 

30 I'utilisation et la mise en oeuvre du systeme d'immobilisation selon son 
mode de realisation perfectionne. 

II faut tout d'abord preciser que, de preference, la piece 
intermediaire 32 est pre-montee a I'interieur du passage axial 36 de la 
piece de solidarisation et que I'organe de serrage 30 est egalement pre- 

35 monte sur I'organe de solidarisation. 
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Les vis 12 et 14 ayant ete vissees par le chirurgien dans les 
pedicules des vertebres a immobiliser, celui-ci engage, sur les tetes 12b 
de ces vis les pieces de solidarisation 28 de telle maniere que la deuxieme 
partie 48 de la deuxieme ouverture 40 presente un axe T,T aligne avec 
5 celui de la vis 12. La tete 12b de la vis peut etre librement engagee par la 
portion d'ouverture 48 pour penetrer partiellement dans le passage 
5x!ar36r Pitf5~pr^ a Tinterieur de 

Tevidement 62 de la piece intermediate 32, celle-ci etant dans cet etat, 
libre de pivoter autour de i'axe longitudinal de la piece de solidarisation. 

10 Ensuite, apres avoir realise cette operation pour les vis 12 et 14, le 
chirurgien met en place la piece de liaison allongee 30 ou, plus 
precisement, les extremites 20A et 20B de ces pieces ont pu etre deja 
engagees dans les pieces de solidarisation 28. 

Ces operations ayant ete realisees, le chirurgien provoque le 

15 pivotement de la piece de solidarisation 28 autour de son axe longitudinal 
de Tangle a afin d'amener I'axe Z,Z' de la premiere partie 46 de 
rouverture40 en alignement avec celui de la vis 12. Cest ce qui est 
represents sur la figure 9B. Dans cette position, la premiere portion de 
surface spherique 24 de la tete 12B de la vis repose sur la portee 50 de la 

20 piece de solidarisation. II faut remarquer que, grace au systeme rotulant 
forme par la tete 12B de la vis et par les portees spheriques ou coniques 
50 de la piece 28 et 64 de la piece intermediate, la position de Telement 
allonge 20 par rapport aux vis 12 et 14 peut etre adaptee angulairement. 
Une fois que cette operation a ete realisee, il suffit au chirurgien d'activer 

25 les organes de serrage 30 des deux pieces de solidarisation 28 pour 
assurer le blocage et ^immobilisation de la vis 12 de la piece de liaison 20 
et de la piece de liaison 20 sur Torgane de solidarisation 28. 

En se referant maintenant aux figures 10 a 12 on va decrire 
une variante du mode perfectionne de mise en oeuvre de I'invention. 

30 Cette variante se distingue du mode de mise en oeuvre deja 

decrit par le fait que Torgane allonge de liaison qui porte la reference 20' 
sur la figure 10 est une tige a section droite circulate. On comprend que 
la piece intermediate qui porte la reference 32 f sur la figure 10 doit etre 
modifiee. 
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En revanche, les vis 12, Torgane de vissage 30 et la piece de 
solidarisation 28 ne sont pas modifies. lis ne seront done pas decrits a 
nouveau. 

En se referant plus particulierement aux figures 11A a 11D on 
5 va decrire la variante de realisation de la piece intermediate 32'. La piece 
32' presente une face inferieure 60' en forme de serteurjje surface 
cylinaffque d^ineeXetre^appliquee contre la paroi interne 34 du passage 
axial 36 de la piece de solidarisation 28. La face inferieure 60' se termine a 
ses extremites par des nervures 68' et 70' jouant le meme role que les 

10 nervures 68 et 70. 

Dans la face inferieure 60' de la piece 32' est menage un 
evidement 62' qui joue le meme role que I'evidement 62 et qui comporte 
une partie tronconique ou eventuellement spherique 64' destinee a venir 
en appui sur la tete spherique 12b de la vis 12. 

15 La face superieure 80' de la piece 32' comporte une portee 

centrale, semi-cylindrique 82, conformee pour recevoir la tige de liaison 
20'. La portee centrale 82 se prolonge a ses deux extremites par des 
parties semi-tronconiques 84 et 86. L'evidement 62' debouche a son 
extremite superieure dans la portee centrale 82. Cette portee centrale 82 

20 pourrait egalement etre constitute par deux surfaces planes inclinees 
symetriques par rapport au plan median de la piece 32'. 

L'utilisation de ce mode de realisation est sensiblement 
identique a celui du mode de realisation illustre sur les figures 9A a 9D. La 
seule difference reside dans le fait que I'extremite de la tige de liaison 20' 

25 est appliquee sur la portee 82 par Taction de I'organe de vissage 30. 

II resulte de la description precedente du mode de mise en 
oeuvre du systeme de solidarisation, que celui-ci permet une mise en place 
aisee du systeme tout en permettant ('adaptation necessaire de la 
direction de la piece de liaison par rapport aux vis et en assurant une 

30 solidarisation et une immobilisation efficace des vis et de la piece de 
liaison. 
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REVENDICATIONS 

1. Dispositif d'immobilisation d'au moins deux vertebres 
comprenant au moins deux vis (12, 14), une piece allongee de liaison (20, 
5 200 et au moins deux organes de solidarisation (16, 18) caracterise en ce 
que chaque vis (12, 14) comprend un corps de vissage (12a) et une tet e 
-(i^b)~ayantia _ forme _ d'une parfie~de sphere constitute par une premiere 
portion de surface spherique (24) disposee entre le corps de la vis et un 
plan diametral orthogonal a I'axe du corps de la vis et une deuxieme 
10 portion de surface spherique (26) ; et 

chaque organe de solidarisation (16, 18) comprend au moins : 
. une piece de serrage (30), et 

. une piece de solidarisation (28) ayant la forme d'une bague 
ayant une paroi laterale (34) entourant un passage axial (36), ladite paroi 

15 comportant une premiere ouverture (38) apte a recevoir ladite piece de 
serrage et a cooperer avec elle et une deuxieme ouverture (40) 
comportant une premiere (46) et une deuxieme (48) partie, lesdites deux 
parties communiquant entre elles et etant angulairement decalees par 
rapport a I'axe (Y,Y0 de la piece de solidarisation, ladite premiere partie 

20 presentant un axe diametral (Z, Z') sensiblement confondu avec celui de 
ladite premiere couverture et un rebord (50) formant une portee pour 
ladite premiere portion (24) de surface spherique de la tete de vis, ladite 
deuxieme partie (48) de la deuxieme ouverture (40) permettant le libre 
passage de la tete de la vis, ledit passage axial etant apte a recevoir au 

25 moins une extremite de ladite piece de liaison (20, 200 et ladite tete de 
vis (12b), par quoi, la tete de la vis peut etre librement introduite dans le 
passage axial de la piece de solidarisation, par ladite deuxieme partie de la 
deuxieme ouverture, par rotation de ladite piece de solidarisation, la 
portee (50) de la premiere partie de la deuxieme ouverture est amenee en 

30 regard de la premiere portion de surface spherique de la tete de vis, et, 
par activation de la piece de serrage, I'extremite de la piece de liaison et la 
tete de la vis sont immobilisees en rotation et en translation par rapport a 
ladite piece de solidarisation. 

2. Dispositif d'immobilisation selon la revendication 1, 

35 caracterise en ce que ledit organe de solidarisation (16, 18) comprend en 
outre une piece intermediate (32, 320 insurable dans le passage axial 
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REVENDI CATIONS 

1. Dispositif demobilisation d'au moins deux vertebres 
comprenant au moins deux vis (12, 14), une piece allongee de liaison (20, 
200 et au moins deux organes de solidarisation (16, 18) caracterise en ce 
que chaque vis (12. 14) comprend un corps de vissage (12a) et une tefce 
(12b) ayant la forme d'une partie de sphere constitute par une premiere 
portion de surface spherique (24) disposee entre le corps de la vis et un 
plan diametral orthogonal a I'axe du corps de la vis et une deuxieme 
portion de surface spherique (26) ; et 

chaque organe de solidarisation (16, 18) comprend au moins : 
. une piece de serrage (30), et 

. une piece de solidarisation (28) ayant la forme d'une bague 
ayant une paroi laterale (34) entourant un passage axial (36), ladite paroi 
comportant une premiere ouverture (38) apte a recevoir ladite piece de 
serrage et a cooperer avec elle et une deuxieme ouverture (40) 
comportant une premiere (46) et une deuxieme (48) partie, lesdites deux 
parties communiquant entre elles et etant angulairement decalees par 
rapport a I'axe (Y,V) de la piece de solidarisation, ladite premiere partie 
presentant un axe diametral (Z, Z') sensiblement confondu avec celui de 
ladite premiere ouverture et un rebord (50) formant une portee pour 
ladite premiere portion (24) de surface spherique de la tete de vis, ladite 
deuxieme partie (48) de la deuxieme ouverture (40) permettant le libre 
passage de la tete de la vis, ledit passage axial etant apte a recevoir au 
moins une extremite de ladite piece de liaison (20, 20*) et ladite tete de 
vis (12b), par quoi, la tete de la vis peut etre librement introduite dans le 
passage axial de la piece de solidarisation, par ladite deuxieme partie de la 
deuxieme ouverture, par rotation de ladite piece de solidarisation, la 
portee (50) de la premiere partie de la deuxieme ouverture est amenee en 
regard de la premiere portion de surface spherique de la tete de vis, et, 
par activation de la piece de serrage, Textremite de la piece de liaison et la 
tete de la vis sont immobilisees en rotation et en translation par rapport a 
ladite piece de solidarisation. 

2. Dispositif d'immobilisation selon la revendication 1, 
caracterise en ce que ledit organe de solidarisation (16, 18) comprend en 
outre une piece intermediate (32, 32') insurable dans le passage axial 
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REVINDICATIONS 

1. Dispositif d'immobilisation d'au moins deux vertebres 
comprenant au moins deux vis (12, 14), une piece allongee de liaison (20, 
200 et au moins deux organes de solidarisation (16, 18) caracterise en ce 
que chaque v js^j^jl4)jgm prend un co r.ps_de_yjssaqfi_D2aXet-up.e-tete 
(12b) ayant la forme d'une partie de sphere constitute par une premiere 
portion de surface spherique (24) disposee entre le corps de la vis et un 
plan diametral orthogonal a I'axe du corps de la vis et une deuxieme 
portion de surface spherique (26) ; et 

chaque organe de solidarisation (16, 18) comprend au moins : 
. une piece de serrage (30), et 

. une piece de solidarisation (28) formee d'une seule piece 
ayant la forme d'une bague ayant une paroi laterale (34) entourant un 
passage axial (36), ladite paroi comportant une premiere ouverture (38) 
apte a recevoir ladite piece de serrage et a cooperer avec elle et une. 
deuxieme ouverture (40) comportant une premiere (46) et une deuxieme 
(48) partie, lesdites deux parties communiquant entre elles et etant. 
angulairement decalees par rapport a I'axe (Y,V) de la piece de 
solidarisation, ladite premiere partie presentant un axe diametral (Z, T) 
sensiblement confondu avec celui de ladite premiere couverture et un 
rebord (50) formant une portee pour ladite premiere portion (24) de 
surface spherique de la tete de vis, ladite deuxieme partie (48) de la 
deuxieme ouverture (40) permettant le libre passage de la tete de la vis, 
ledit passage axial etant apte a recevoir au moins une extremite de ladite 
piece de liaison (20, 20') et ladite tete de vis (12b), par quoi, la tete de la 
vis peut etre librement introduite dans le passage axial de la piece de 
solidarisation, par ladite deuxieme partie de la deuxieme ouverture, par 
rotation de ladite piece de solidarisation, la portee (50) de la premiere 
partie de la deuxieme ouverture est amenee en regard de la premiere 
portion de surface spherique de la tete de vis, et, par activation de la 
piece de serrage, I'extremite de la piece de liaison et la tete de la vis sont 
immobilisees en rotation et en translation par rapport a ladite piece de 
solidarisation. 

2. Dispositif d'immobilisation selon la revendication 1, 
caracterise en ce que ledit organe de solidarisation (16, 18) comprend en 
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(36) de la piece de solidarisation, ladite piece intermediate (32, 320 
presentant une premiere face (60) apte a etre mise en regard de la face 
interne de la paroi (34) de la piece de solidarisation (28), ladite piece 
intermediate presentant un evidement, debouchant dans ladite premiere 
5 face, formant une portee pour au moins une partie de ladite deuxieme 
portion (26) de surface spherique de la tete de vis (12b), et un e deu xieme, 
fa^^66)~d 7 appui apte a cooperer avec I'extremite (20a) de la piece de 
liaison (20, 200, par quoi, lorsque ladite piece intermediaire (32) est 
inseree dans le passage axial (36) de la piece de liaison, la force de 
10 serrage developpee par I'organe de serrage (30) est transmise a ladite 
piece intermediaire par llntermediaire de Textremite de la piece de liaison. 

3. Dispositif d'immobilisation selon la revendication 1, 
caracterise en ce qu'au moins chaque extremite (20a, 20b) de ladite piece 
de liaison (20) comporte une premiere face (44) sensiblement plane et 

15 une deuxieme face (52) presentant un evidement longitudinal (54) 
definissant deux portees inclinees (56, 58) aptes a cooperer avec la 
deuxieme portion (26) de surface spherique de la tete (12b) de vis. 

4. Dispositif d'immobilisation selon la revendication 2, 
caracterise en ce que ladite piece intermediaire (32, 320 presente a 

20 chacune de ses extremites une nervure (68, 70) faisant saillie hors de sa 
premiere face (60) pour cooperer avec les faces d'extremite de ladite 
piece de solidarisation (28) lorsque la piece intermediaire (32, 320 est 
engagee dans le passage axial (36) de la piece de solidarisation (28). 

5. Dispositif d'immobilisation selon Tune quelconque des 
25 revendications 2 et 4, caracterise en ce qu'au moins chaque extremite 

(20a, 20b) de la piece de liaison (20) presente une premiere face 
sensiblement plane (44) pour cooperer avec I'organe de serrage (30) et 
une deuxieme face (80) definissant deux portees sensiblement plane (84, 
86) pour cooperer avec la deuxieme face (66) de ladite piece 
30 intermediaire (32). 

6. Dispositif d'immobilisation selon une quelconque des 
revendications 2 et 4 caracterise en ce que ladite piece de liaison (200 a 
une section droite circulaire et en ce que ladite deuxieme face de la piece 
intermediaire (320 presente une portee a section droite en forme d'arc de 

35 cercle apte a recevoir une extremite de ladite piece de liaison (200- 
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outre une piece intermediate (32, 32') insurable dans le passage axial 
(36) de la piece de solidarisation, ladite piece intermediate (32, 320 
presentant une premiere face (60) apte a etre mise en regard de la face 
.interne de la paroi (34) de la piece de solidarisation (28), ladite piece 
5 intermediate presentant un evidement, debouchant dans ladite premiere 
face, formant une portee pour au moins une partie_de ladite deuxieme 
portion (26) de surface spherique de la tete de vis (12b), et une deuxieme 
face (66) d'appui apte a cooperer avec I'extremite (20a) de la piece de 
liaison (20, 20')/ par quoi, lorsque ladite piece intermediate (32) est 
10 inseree dans le passage axial (36) de la piece de liaison, la force de 
serrage developpee par I'organe de serrage (30) est transmise a ladite 
piece intermediate par ('intermediate de I'extremite de la piece de liaison. 

3. Dispositif d'immobilisation selon la revendication 1, 
caracterise en ce qu'au moins chaque extremite (20a, 20b) de ladite piece 

15 de liaison (20) comporte une premiere face (44) sensiblement plane et 
une deuxieme face (52) presentant un evidement longitudinal (54) 
definissant deux portees inclinees (56, 58) aptes a cooperer avec la 
deuxieme portion (26) de surface spherique de la tete (12b) de vis. 

4. Dispositif d'immobilisation selon la revendication 2, 
20 caracterise en ce que ladite piece intermediate (32, 320 presente a 

chacune de ses extremites une nervure (68, 70) faisant saillie hors de sa 
premiere face (60) pour cooperer avec les faces d'extremite de ladite 
piece de solidarisation (28) lorsque la piece intermediate (32, 320 est 
engagee dans le passage axial (36) de la piece de solidarisation (28). 

25 5. Dispositif d'immobilisation selon I'une quelconque des 

revendications 2 et 4, caracterise en ce qu'au moins chaque extremite 
(20a, 20b) de la piece de liaison (20) presente une premiere face 
sensiblement plane (44) pour cooperer avec I'organe de serrage (30) et 
une deuxieme face (80) definissant deux portees sensiblement plane (84, 

30 86) pour cooperer avec la deuxieme face (66) de ladite piece 
intermediate (32). 

6. Dispositif d'immobilisation selon une quelconque des 
revendications 2 et 4 caracterise en ce que ladite piece de liaison (200 a 
une section droite circulaire et en ce que ladite deuxieme face de la piece 

35 intermediate (32') presente une portee a section droite en forme d'arc de 
cercle apte a recevoir une extremite de ladite piece de liaison (200- 
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1st filing 

The present invention relates to a system for immobilizing at least 
two vertebrae relative to each other. 

To be more precise, the present invention relates to a mechanical 
system that may be fitted by a surgeon to two or more vertebrae of the 
5 vertebral column in order to immobilize these two vertebrae relative to 
each other. 

Systems of the above kind are known in the art. They comprise 
two pedicular screws that are screwed into the pedicles of the two 
vertebrae to be immobilized by an elongate member, usually referred to as 
10 a plate, whose ends are fixed to the heads of the two screws by 
mechanical fastening means so that the distance between the heads of 
the screws, and therefore the distance between the two vertebrae, 
remains fixed. 

The screw heads are usually spherical in order to cooperate with 

15 the corresponding fastening means to form a ball-joint system allowing 
the plate to be fitted without applying stresses to the screws, and 
therefore to the vertebrae into which they are fixed, regardless of the 
relative direction of the two screws. 

Clearly, one quality required of a system of the above kind is that 

20 the fastening of the plate and the screws should be sufficiently effective to 
be able to absorb the forces resulting from movements of the patient 
fitted with the immobilization system. Also, it is of course desirable for the 
system to be as easy for the surgeon to fit as possible, and for fitting it to 
require the shortest possible time on the operating table. 

25 An object of the present invention is to provide a system of the 

type referred to above for immobilizing at least two vertebrae that 
constitutes a better response to the two conditions stated above. 

To achieve the above object, the system of the invention for 
immobilizing at least two vertebrae comprises at least two screws, an 

30 elongate connecting member and at least two fastening systems and is 
characterized in that each screw comprises a screw body and a screw 
head having the shape of a portion of a sphere consisting of a first 
spherical surface portion between the screw body and a diametral plane 
orthogonal to the axis of the screw body and a second spherical surface 

35 portion; and 

each fastening system comprises at least: 
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- a clamping member; and 

- a fastening member having the shape of a ring having a 
lateral wall around an axial passage, said wall including a first aperture 
adapted to receive and to cooperate with said clamping member and a 

5 second aperture having a first portion and a second portion, said two 
portions communicating with each other and being angularly offset relative 
to the 3xis-(Y,-Y^) o*^ 

diametral axis (Z, T) substantially coinciding with that of said first aperture 
and a rim forming a bearing surface for said first spherical surface portion 

10 of the screw head, said second portion of the second aperture allowing the 
screw head to pass through it, said axial passage being adapted to receive 
at least one end of said connecting member and said screw head, 
whereby the screw head may be freely introduced into the axial passage 
of the fastening member via said second portion of the second aperture by 

15 rotating said fastening member, the bearing surface of the first portion of 
the second aperture is made to face the first spherical surface portion of 
the screw head and, by activation of the clamping member, the end of the 
connecting member and the screw head are immobilized against rotation 
and against movement in translation relative to said fastening member. 

20 Clearly, the system for fastening together the head of the 

pedicular screw and the elongate connecting member is really effective, 
because the clamping member presses the head of the pedicular screw 
with an appropriate force onto the bearing surface around the first portion 
of the second aperture, the axis of the clamping member and the axis of 

25 the aperture comprising the bearing surface substantially coinciding. 

It is further clear that the above immobilizing system is relatively 
easy to install since, after screwing the pedicular screws into the pedicles 
of the two vertebrae to be immobilized, the connecting member can easily 
be engaged over the head of each screw, thanks to the second part of the 

30 second aperture, and since it is also easy to lock the head of the screw 
into the fastening member, as it is sufficient to pivot the fastening 
member and to activate the clamping member. 

In a preferred implementation, said fastening system further 
comprises an intermediate member adapted to be inserted into the axial 

35 passage of the fastening member and having a first face adapted to be 
made to face the internal face of the wall of the fastening member, said 
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intermediate member having a recess opening onto said first face, forming 
a bearing surface for at least a portion of said second spherical surface 
portion of the screw head, and a second bearing face adapted to 
cooperate with the ends of the connecting member whereby, when said 
5 intermediate member is inserted into the axial passage of the connecting 
member, the clamping force produced by the clamping member is 
transmitted to said intermediate member via the end of the connecting 
member. 

It is clear that in this preferred embodiment the clamping member 
10 clamps the head of the screw to the bearing surface via the intermediate 
member. The presence of this intermediate member enhances the quality 
of the contact between the intermediate member, to which the clamping 
force produced by the clamping member is applied, and the spherical head 
of the pedicular screw. In a preferred embodiment of this variant, the 
15 intermediate member may be premounted in the axial passage of the 
fastening member before it is used. The presence of this member 
therefore does not make the system for relative immobilization of 
vertebrae any more complicated to use. 

Other features and advantages of the invention become more 
20 apparent on reading the following description of embodiments of the 
invention given by way of non-limiting example. The description refers to 
the appended drawings, in which: 

- Figure 1 is a perspective view showing the immobilization system 
fitted to the vertebrae; 

25 - Figure 2 is an exploded view of the different components of the 

immobilization system; 

- Figure 3 is a perspective view of the fastening member; 

- Figure 4A is a top view of the fastening member; 

- Figure 4B is a view in section taken along the line B-B in Figure 

30 4A; 

- Figure 4C is a view in section taken along the line C-C in Figure 

4B; 

- Figure 5 is a view in vertical section showing the fastening 
together of a screw and the connecting member in a first implementation 

35 of the invention; 

- Figure 6 is a perspective view of a first variant embodiment of 
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the intermediate member; 

- Figure 7 A is a top view of the Figure 6 intermediate member; 

- Figure 7B is a view in section taken along the line B-B in Figure 

7A; 

5 - Figure 7C is a view in section taken along the line C-C in Figure 

7A; 

- Figure 8A is a view in longitudinal section of a first variant 
embodiment of the connecting member; 

- Figure 8B is a bottom view of the Figure 8A connecting member; 
10 - Figure 8C is a view in section taken along the line C-C in Figure 

8A; 

- Figures 9A, 9B and 9C show the fastening together of a screw 
and the connecting member in an improved implementation of the 
invention; 

15 - Figure 10 is a perspective view of a second variant of the 

securing system; 

- Figure 11A is a perspective view of a variant embodiment of the 
intermediate member; 

- Figure 11B is a top view of the Figure 11A intermediate member; 
20 - Figure 11C is a view in section taken along the line C-C in Figure 

11B; 

- Figure 1 ID is a view in section taken along the line D-D in Figure 
11B; and 

- Figure 12 is a view in elevation of the Figure 10 variant 
25 embodiment. 

The whole of the system for immobilizing at least two vertebrae is 
described first with reference to Figure 1, after it has been fitted. 

This figure shows a first vertebra VI with its pedicle PI and an 
adjacent second vertebra V2 with its pedicle P2. The immobilizing system 

30 10 comprises a first pedicular screw 12 screwed into the pedicle PI, a 
second pedicular screw 14 screwed into the pedicle P2, a first fastening 
system 16 associated with the pedicular screw 12 and a second fastening 
system 18 associated with the pedicular screw 14. The immobilizing 
system 10 finally comprises an elongate connecting member 20 that is 

35 usually referred to as a plate. As this figure shows, each end 20a, 20b of 
the connecting member 20 is secured to the corresponding pedicular 
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screw 12, 14 by a fastening system 18, 20. It is therefore clear that, by 
means of the connecting member 20, and by adjusting the distance 
between the fastening systems 16 and 18, after installing the screws 12 
and 14, the surgeon can set a distance between the vertebrae VI and V2. 
5 The various component parts of the immobilizing system are 

described in more detail next with reference to Figure 2. That figure 
showsJthe pedicular-screw 12, which has a-bsdy 12a and a head l-2b. The 
screw has a longitudinal axis X-X' and the screw body 12a is preferably 
connected to the head 12b by a flange 22. The screw head 12b has the 

10 shape of a spherical surface portion that may be divided by a diametral 
plane P perpendicular to the axis X, X' into a first spherical surface portion 
24 between the plane P and the screw body 12a and a second spherical 
surface portion 26. The second spherical surface portion 26 is limited by a 
blind hole 28 of hexagonal or other shape adapted to receive a screwing 

15 tool. The fastening system 16 essentially consists of a fastening member 
28, a clamping member 30 and, preferably but not necessarily, an 
intermediate member 32. 

The fastening member 28 has the general shape of a ring 
consisting of a wall 34 whose internal face 34a is substantially a circular 

20 cylinder of revolution about an axis Y-Y'. This wall 34 of the member 28 
has an axial passage 36 limited by the internal face 34a and two apertures 
38 and 40 in the wall 34. 

The first aperture 38 has a wall 38a that is tapped or constitutes 
part of a bayonet system. The aperture 38 is adapted to receive the 

25 clamping member 30, which has a portion 30a that is threaded or 
constitutes part of a bayonet system and a head 41 with a blind hole 42 
for inserting a screwing or clamping tool, for example. Figure 2 also shows 
the elongate connecting member 20, which has a substantially plane first 
face 44 adapted to cooperate with the active portion 30a of the clamping 

30 member 30. The portion 20, or at least each of its ends 20a and 20b, is 
adapted to be inserted into the axial passage 36 of the fastening member 
28. 

The fastening member 28 is described in more detail next with 
reference to Figures 3 and 4A to 4C. Figure 3 shows the wall 34 of this 
35 member with its cylindrical axial passage 36, its upper aperture 38 
adapted to receive the clamping member 30 and its second aperture or 
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lower aperture 40. Figure 3 shows that the second aperture 40 in fact 
consists of two portions 46 and 48 that communicate with each other and 
are angularly offset relative to the axis Y, Y' of the fastening member. 

As shown better in Figures 4A and 4B, the first portion 46 of the 
5 second aperture 40 is in the shape of a portion of a circle (substantially a 
semicircle) whose axis Z-Z' coincides with the axis of the first aperture 38. 
This^^perture_portion-46 has-a -diameter D less-than-the-diarneter B L of~the 
head 26 of the screw 12. The rim of the aperture of the portion 46 of the 
aperture 40 constitutes a bearing surface 50 in the shape of a portion of a 

10 spherical surface, for example. The second aperture portion 48 is in the 
shape of a portion of a circle of diameter Dl that has an axis T, V offset at 
an angle a to the axis Z-Z'. The angle a may be 40 degrees. The diameter 
Dl of the second portion 48 of the aperture 40 is greater than the 
diameter D' of the head 26 of the screw 12. The contour of the second 

15 aperture 40 consists in the intersection of the circle portions corresponding 
to the portions 46 and 48, of course. It is clear that the head 26 of the 
screw 12 may be freely inserted into the axial passage 36 of the fastening 
member 28 through the second part 48 of the aperture 40 when the axis 
X, X' of the screw is lined up with the axis T, T of the aperture portion 48. 

20 If, however, the axis X, X' of the screw 12 is lined up with the axis Z-Z' of 
the fastening member 28, after inserting its head into the axial passage 
36, the first spherical surface portion 24 of that head comes into contact 
with the spherical bearing surface 50, which "traps" the screw head in the 
axial passage 36. 

25 Figure 5 shows the assembled first embodiment of the 

immobilizing device, i.e. the embodiment in which the fastening system 
does not include the intermediate member 32. This figure shows the 
screw 12 inserted in the first portion 46 of the second aperture 40 of the 
fastening member 28. The first spherical surface portion 24 of the screw 

30 head 12b therefore bears on the bearing surface 50 of this part of the 
aperture. In this embodiment, the second face 52 of the end 20b of the 
connecting member 20 includes a longitudinal recess 54 that defines two 
inclined longitudinal bearing surfaces 56 and 58. When the end 20b of the 
connecting member 20 is inserted into the axial passage 36 of the 

35 fastening member 28, the inclined bearing surfaces 56 and 58 of the 
member 20 face the second spherical surface portion 26 of the screw 
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head 12b. When the clamping member 30 is screwed into its tapped 
aperture 38, the active face 30a is pressed against the plane face 44 of 
the member 20, which transmits the clamping force to the screw head 
12b, which is immobilized against rotation by the cooperation of the 
5 bearing surfaces 50, 56 and 58. At the same time, this clamping 
immobilizes the member 20 against movement in translation relative to 
the^ faste.Qj og JBem ber-28 . 

In an improved embodiment of the immobilizing system, each 
fastening system 16, 18 further comprises an intermediate member 32 
10 that can be inserted into the axial passage 36 of the connecting member 
28. 

A first preferred embodiment of the intermediate member 32 is 
described next with reference to Figures 6 and 7A to 7C. The intermediate 
member has a first face 60 in the shape of a portion of a cylindrical 

15 surface whose radius is substantially equal to that of the axial passage 36 
of the fastening member 28. A recess 62 described in more detail later is 
formed in this first face 60. The second face 66 of the member 32 is 
substantially plane. The member 32 preferably has a rib 68, 70 at each 
end. The ribs are separated by an axial length L at least equal to the axial 

20 length of the member 28. 

As shown better in Figure 7B, the recess 62 formed in the member 
32 has an active portion opening into the face 60 which constitutes a 
frustoconical, or possibly spherical, bearing surface 64. To facilitate 
machining, the active portion of the recess 62 is preferably extended by a 

25 circular part 72. It is also preferable if the member 32 includes a 
longitudinal groove 74 in its median longitudinal plane to enable it to 
deform elastically, as explained later. 

The intermediate member 32 is inserted into the axial passage 36 
in the fastening member 28 between the head 12b of the screw 12 and 

30 the ends 20a of the connecting member 20. The function of this part is to 
transmit the clamping force exerted by the clamping member 30 on the 
upper face 44 of the connecting member 20 to the second spherical 
portion 26 of the screw head 12b, by virtue of cooperation of the 
frustoconical bearing surface 64 of the recess 62 in the member 32 with 

35 the second spherical surface portion of the screw head 12b. 

The particular shape of the connecting member 20 in the improved 
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embodiment is described with reference to Figures 8A, 8B and 8C. The 
member 20 still has a plane upper face 44 and its second face 80 is also 
plane and includes an axial recess 82 such that this face 80 defines two 
longitudinal plane bearing surfaces 84 and 86. As explained later, these 
5 bearing surfaces 84 and 86 bear on the plane upper face 66 of the 
intermediate member 32. 

The use and implementation of the improved embodiment of "the 
immobilization system is described next with reference to Figures 9A, 9B, 
9C. 

10 It should first be pointed out that the intermediate member 32 is 

preferably premounted inside the axial passage 36 of the fastening 
member and that the clamping member 30 is preferably premounted on 
the fastening member. 

After screwing the screws 12 and 14 into the pedicles of the 

15 vertebrae to be immobilized, the surgeon fits the fastening members 28 
over the heads 12b of the screws so that the axis T, V of the second 
portion 48 of the second aperture 40 is aligned with that of the screw 12. 
The screw head 12b can pass freely through the aperture portion 48 and 
penetrate partially into the axial passage 36. To be more precise, the head 

20 12b is accommodated inside the recess 62 of the intermediate member 32 
which, at this stage, is free to pivot about the longitudinal axis of the 
fastening member. After carrying out this operation in respect of the 
screws 12 and 14, the surgeon fits the elongate connecting member 20 or, 
to be more precise, the ends 20A and 20B thereof, which have already 

25 been engaged in the fastening members 28. 

When these operations have been completed, the surgeon turns 
the fastening member 28 through the angle a about its longitudinal axis to 
align the axis Z, Z' of the first portion 46 of the aperture 40 with that of 
the screw 12 (see Figure 9B). In this position, the first spherical surface 

30 portion 24 of the screw head 12b bears on the bearing surface 50 of the 
fastening member. It should be noted that, thanks to the ball-joint system 
formed by the screw head 12b and the spherical or conical bearing 
surfaces 50 of the portions 28, 64 of the intermediate member, the 
angular position of the elongate member 20 relative to the screws 12 and 

35 14 may be adapted. When this operation has been completed, it suffices 
for the surgeon to activate the clamping members 30 of the two fastening 
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members 28 to lock and immobilize the screw 12 of the connecting 
member 20 and of the connecting member 20 onto the fastening member 
28. 

A variant of the improved implementation of the invention is 
5 described next with reference to Figures 10 to 12. 

This variant differs from the implementation already described by 
vj rtue of the. Jfa.et_.tbat. the-i elongate- connects ng -member 20' -showrHn 
Figure 10 is a circular cross-section rod. Obviously, the intermediate 
member 32' shown in Figure 10 must therefore be modified. 
10 Nevertheless, the screws 12, the screwing member 30 and the 

fastening member 28 are not modified. They are therefore not described 
again. 

The variant embodiment of the intermediate member 32' is 
described with more particular reference to Figures 11A to 11D. The 
15 member 32' has a lower face 60' in the shape of a sector of a cylindrical 
surface adapted to be pressed against the internal wall 34 of the axial 
passage 36 in the fastening member 28. The lower face 60' terminates at 
its ends in ribs 68' and 70' that have the same function as the ribs 68 and 
70. 

20 A recess 62' in the lower face 60' of the member 32' has the same 

function as the recess 62 and includes a frustoconical or possibly spherical 
portion 64' adapted to bear on the spherical head 12b of the screw 12. 

The upper face 80' of the member 32' includes a semicylindrical 
central bearing surface 82 conformed to receive the connecting rod 20'. 

25 The central bearing surface 82 is extended at both ends by 
semifrustoconical portions 84 and 86. The upper end of the recess 62' 
opens into the central bearing surface 82, which could equally well consist 
of two inclined plane surfaces symmetrical about the median plane of the 
member 32'. 

30 This embodiment is used in substantially the same way as the 

embodiment shown in Figures 9A to 9D. The only difference is that the 
end of the connecting rod 20' is pressed onto the bearing surface 82 by 
the screwing member 30. 

It follows from the foregoing description of the use of the securing 

35 system that the system facilitates installation, allows the necessary 
adaptation of the direction of the connecting member relative to the 
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screws, and ensures secure and effective immobilization of the screws and 
the connecting member. 
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CLAIMS 

1. A system for immobilizing at least two vertebrae, which system 
comprises at least two screws (12, 14), an elongate connecting member 

5 (20, 20') and at least two fastening systems (16, 18) and is characterized 
in that each screw (12, 14) comprises a screw body (12a) and a screw 
■head-(-12b)-h3ving-the shape-of L -a-portion of -a sphere-consisting of~a~first 
spherical surface portion (24) between the screw body and a diametral 
plane orthogonal to the axis of the screw body and a second spherical 
10 surface portion (26); and 

each fastening system (16, 18) comprises at least: 

- a clamping member (30); and 

- a fastening member (28) having the shape of a ring having a 
lateral wall (34) around an axial passage (36), said wall including a first 

15 aperture (38) adapted to receive and to cooperate with said clamping 
member and a second aperture (40) having a first portion (46) and a 
second portion (48), said two portions communicating with each other and 
being angularly offset relative to the axis (Y, Y') of the fastening member, 
said first portion having a diametral axis (Z, Z') substantially coinciding 

20 with that of said first aperture and a rim (50) forming a bearing surface for 
said first spherical surface portion (24) of the screw head, said second 
portion (48) of the second aperture (40) allowing the screw head to pass 
through it, said axial passage being adapted to receive at least one end of 
said connecting member (20, 200 and said screw head (12b), whereby the 

25 screw head may be freely introduced into the axial passage of the 
fastening member via said second portion of the second aperture by 
rotating said fastening member, the bearing surface (50) of the first 
portion of the second aperture is made to face the first spherical surface 
portion of the screw head and, by activation of the clamping member, the 

30 end of the connecting member and the screw head are immobilized 
against rotation and against movement in translation relative to said 
fastening member. 

2. An immobilization system according to claim 1, characterized in 
that said fastening system (16, 18) further comprises an intermediate 

35 member (32, 32') adapted to be inserted into the axial passage (36) of the 
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CLAIMS 

1. A system for immobilizing at least two vertebrae, which system 
comprises at least two screws (12, 14), an elongate connecting member 

5 (20, 20') and at least two fastening systems (16, 18) and is characterized 
in that each screw (12, 14) comprises a screw body (12a) and a screw 

head-(4-2b)-having -the -shape-of-a 

spherical surface portion (24) between the screw body and a diametral 
plane orthogonal to the axis of the screw body and a second spherical 
10 surface portion (26); and 

each fastening system (16, 18) comprises at least: 

- a clamping member (30); and 

- a fastening member (28) formed in one piece having the shape 
of a ring having a lateral wall (34) around an axial passage (36), said wall 

15 including a first aperture (38) adapted to receive and to cooperate with 
said clamping member and a second aperture (40) having a first portion 
(46) and a second portion (48), said two portions communicating with 
each other and being angularly offset relative to the axis (Y, V) of the 
fastening member, said first portion having a diametral axis (Z, Z') 

20 substantially coinciding with that of said first aperture and a rim (50) 
forming a bearing surface for said first spherical surface portion (24) of 
the screw head, said second portion (48) of the second aperture (40) 
allowing the screw head to pass through it, said axial passage being 
adapted to receive at least one end of said connecting member (20, 20') 

25 and said screw head (12b), whereby the screw head may be freely 
introduced into the axial passage of the fastening member via said second 
portion of the second aperture by rotating said fastening member, the 
bearing surface (50) of the first portion of the second aperture is made to 
face the first spherical surface portion of the screw head and, by activation 

30 of the clamping member, the end of the connecting member and the 
screw head are immobilized against rotation and against movement in 
translation relative to said fastening member. 

2. An immobilization system according to claim 1, characterized in 
that said fastening system (16, 18) further comprises an intermediate 

35 
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CLAIMS 

1. A system for immobilizing at least two vertebrae, which system 
comprises at least two screws (12, 14), an elongate connecting member 
5 (20, 20') and at least two fastening systems (16, 18) and is characterized 
in that each screw (12, 14) comprises a screw body (12a) and a screw 
head-(12b) -having the shape-of a portion of a sphere consisting of a first 
spherical surface portion (24) between the screw body and a diametral 
plane orthogonal to the axis of the screw body and a second spherical 
10 surface portion (26); and 

each fastening system (16, 18) comprises at least: 

- a clamping member (30); and 

- a fastening member (28) having the shape of a ring having a 
lateral wall (34) around an axial passage (36), said wall including a first 

15 aperture (38) adapted to receive and to cooperate with said clamping 
member and a second aperture (40) having a first portion (46) and a 
second portion (48), said two portions communicating with each other and 
being angularly offset relative to the axis (Y, Y') of the fastening member, 
said first portion having a diametral axis (Z, Z') substantially coinciding 

20 with that of said first aperture and a rim (50) forming a bearing surface for 
said first spherical surface portion (24) of the screw head, said second 
portion (48) of the second aperture (40) allowing the screw head to pass 
through it, said axial passage being adapted to receive at least one end of 
said connecting member (20, 200 and said screw head (12b), whereby the 

25 screw head may be freely introduced into the axial passage of the 
fastening member via said second portion of the second aperture by 
rotating said fastening member, the bearing surface (50) of the first 
portion of the second aperture is made to face the first spherical surface 
portion of the screw head and, by activation of the clamping member, the 

30 end of the connecting member and the screw head are immobilized 
against rotation and against movement in translation relative to said 
fastening member. 

2. An immobilization system according to claim 1, characterized in that 
said fastening system (16, 18) further comprises an intermediate member 
35 (32, 32') adapted to be inserted into the axial passage (36) of the 



12 

1st filing 
Amended on 01/28/04 

fastening member and having a first face (60) adapted to be made to face 
the internal face of the wall (34) of the fastening member (28), said 
intermediate member having a recess opening onto said first face, forming 
a bearing surface for at least a portion of said second spherical surface 
5 portion (26) of the screw head (12b), and a second bearing face (66) 
adapted to cooperate with the ends (20a) of the connecting member (20, 
20.VwheFebvvv/hsR-S3ld--SRtSFrnsdi3te-iTieiril^r<32)-is InsertecHnto the 
axial passage (36) of the connecting member, the clamping force 
produced by the clamping member (30) is transmitted to said intermediate 
10 member via the end of the connecting member. 

3. An immobilization system according to claim 1, characterized in 
that each end (20a, 20b) of said connecting member (20) has a 
substantially plane first face (44) and a second face (52) including a 
longitudinal recess (54) defining two inclined bearing surfaces (56, 58) 

15 adapted to cooperate with the second spherical surface portion (26) of the 
screw head (12b). 

4. An immobilization system according to claim 2, characterized in 
that said intermediate member (32, 320 has at each end a rib (68, 70) 
projecting from its first face (60) to cooperate with the end faces of said 

20 fastening member (28) when the intermediate member (32, 320 is 
engaged in the axial passage (36) of the fastening member (28). 

5. An immobilization system according to claim 2 or claim 4, 
characterized in that at least each end (20a, 20b) of the connecting 
member (20) has a substantially plane first face (44) for cooperating with 

25 the clamping member (30) and a second face (80) defining two 
substantially plane bearing surfaces (84, 86) for cooperating with the 
second face (66) of said intermediate member (32). 

6. An immobilization system according to claim 2 or claim 4, 
characterized in that said connecting member (200 has a circular cross- 

30 section and in that said second face of the intermediate member (320 
includes a bearing surface that has a cross-section in the shape of a 
circular arc adapted to receive an end of said connecting member (200- 
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(32, 320 adapted to be inserted into the axial passage (36) of the 
fastening member and having a first face (60) adapted to be made to face 
the internal face of the wall (34) of the fastening member (28), said 
intermediate member having a recess opening onto said first face, forming 
5 a bearing surface for at least a portion of said second spherical surface 
portion (26) of the screw head (12b), and a second bearing face (66) 
adapted-to-cooperate -vvith-the-eriCls-(-28a-)-of-the connecting-rnernber'(2G7 
20') whereby, when said intermediate member (32) is inserted into the 
axial passage (36) of the connecting member, the clamping force 
10 produced by the clamping member (30) is transmitted to said intermediate 
member via the end of the connecting member. 

3. An immobilization system according to claim 1, characterized in 
that each end (20a, 20b) of said connecting member (20) has a 
substantially plane first face (44) and a second face (52) including a 

15 longitudinal recess (54) defining two inclined bearing surfaces (56, 58) 
adapted to cooperate with the second spherical surface portion (26) of the 
screw head (12b). 

4. An immobilization system according to claim 2, characterized in 
that said intermediate member (32, 320 has at each end a rib (68, 70) 

20 projecting from its first face (60) to cooperate with the end faces of said 
fastening member (28) when the intermediate member (32, 32') is 
engaged in the axial passage (36) of the fastening member (28). 

5. An immobilization system according to claim 2 or claim 4, 
characterized in that at least each end (20a, 20b) of the connecting 

25 member (20) has a substantially plane first face (44) for cooperating with 
the clamping member (30) and a second face (80) defining two 
substantially plane bearing surfaces (84, 86) for cooperating with the 
second face (66) of said intermediate member (32). 

6. An immobilization system according to claim 2 or claim 4, 
30 characterized in that said connecting member (20') has a circular cross- 
section and in that said second face of the intermediate member (32') 
includes a bearing surface that has a cross-section in the shape of a 
circular arc adapted to receive an end of said connecting member (20'). 
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